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CGIAR’s digital extension services bridge 
the gap between the development and 
the adoption of new climate change 
adaptation strategies. These services 
include new ways to disperse information 
on rainfed systems of agriculture, 
nutrition, pest control, new crop varieties, 
crop management practices, and more.   
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Introduction1
Agriculture is changing. Young people are moving, 
women bear more responsibility than ever, the 
climate is shifting, and natural resources are 
diminishing. Traditional methods of support are no 
longer sufficient. Farmers need extension services 
that are delivered faster and on a larger scale. 
Tracking global agriculture’s digital pulse is vital in 
order to educate farmers and build systems that 
can produce food efficiently and sustainably. Digital 
extension services offer a great opportunity for the 
agricultural industry, and CGIAR centers play an 








EDUCATE FARMERS ON 
I M P R O V E D  P R A C T I C E S
DIGITAL EXTENSION SERVICES  IN A NUTSHELL:   
Extension SERVICES 
help farmers TO
Four types of digital 
tools FOR EXTENSION
T H A T  C A N  B E  U S E D  e i t h e r  d i r e c t ly  b y  a  
f a r m e r  o r  i n d i r e c t ly  b y  a n  e x t e n s i o n  
a g e n t,  l e a d  f a r m e r ,  o r  f a r m e r  g r o u p  
l e a d e r
KEY BENEFITS OF USING DIGITAL TOOLS INCLUDE
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COLLECTION AND  
BETTER ADVICE
CGIAR AND ITS PARTNERS ARE WORKING ON SEVERAL PROJECTS THAT PROVIDE AGRICULTURAL EXTENSION AND ADVISORY SERVICES USING 
DIGITAL TOOLS.
DIGITAL EXTENSION SERVICES IN A NUTSHELL2
Source: Scaling up Digital Technologies for Extension and Advisory Services Part I: Digital Extension Typology | Agrilinks. Payne, J., S. Makh & K. Davis. 
2018. Scaling up Digital Technologies for Extension and Advisory Services Part I: Digital Extension Typology. Washington, DC: DLEC.
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THE STRENGTHS OF CGIAR’S DIGITAL 
EXTENSION SERVICES
3
CGIAR’s digital extension services are revolutionizing 
agricultural research and farmer support. New data 
help organizations such as CGIAR to understand 
farmers’ behavior, validate scientific models, and 
monitor situations in real time  to help reduce poverty, 
boost food security, and adapt to climate change.
The CGIAR Platform for Big Data and its Communities 
of Practice are transforming research by speeding up 
the way we collect and share data. CGIAR is accelerating 
the digital revolution in agriculture by leveraging the 
power of human-centric design, involving diverse 
perspectives in all steps of the problem-solving 
process, mining big data, understanding deep 
learning, and using artificial intelligence.
CGIAR’s unique strengths are as follows: 
1. Convening power: CGIAR has the most 
expansive network of scientists, governments, 
non-governmental organizations (NGOs), grower 
organizations, farmers, donors, private-sector 
institutions, and academic institutions of any 
agricultural organization. 
2. Great science: CGIAR’s brilliant scientists work 
across disciplines to tackle agriculture-related 
problems from several angles. CGIAR scientists 
understand farmers’ needs and communities, and 
use the expertise of over 50 years of experience to 
deliver great science to more than 70 countries.
A time of transformation4
The superior data collection and analysis of CGIAR’s 
digital services empower technicians to give better 
advice quicker, thus helping farmers to react faster 
to threats. This communication can work both ways: 
farmers can also communicate faster with Information 
and Communication Technologies (ICTs).
In the last year, the CGIAR Platform for Big Data’s 
Data-Driven Agronomy Community of Practice has 
partnered with the Crop Modeling and Geospatial 
Data Communities of Practice. This partnership has 
resulted in multiple projects that have delivered 
innovative science to drive decision-making and 
solutions.
Together with local governments, NGOs, start-ups, 
and producer organizations, CGIAR has established 
digital extension tools. This document outlines the 
lessons learned throughout this process as well as the 
opportunities and challenges that lie ahead for the 
digital revolution in agriculture. This document also 
features thoughts on the future of the field and an 
illustrated portfolio of CGIAR’s digital extension work.
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THE CHALLENGES TO AND OPPORTUNITIES 
FOR  CGIAR’S DIGITAL EXTENSION SERVICES 
5
From research to rollout, challenges remain in getting 
the right information to the right people in the 
field. From validating site-specific data to adoption 
by farmers of digital technologies, to balancing 
site-specific recommendations with the need for 
information over large areas, these hurdles also 
present great opportunities. 
Equity: Bridging the Digital Divide  
• Leave no farmer behind. Farmers who do 
not have access to ICTs or regular contact with 
technicians are difficult to reach. These farmers 
(especially the women) are often uneducated, 
and have little access to the internet and mobile 
phone networks. Yet, reaching these farmers is 
essential to CGIAR’s mission. Bridging this digital 
divide means understanding how the poorest 
benefit from digital technologies, and how 
digitalization will directly and indirectly affect 
farmers who do not have digital access. For 
example, the International Maize and Wheat 
Improvement Center (CIMMYT)’s AgroTutor 
Mobile App provides specific information 
to 500,000 farmers in Mexico who have no 
extension agents. This allows for feedback, 
dialogue, and improved recommendations. In 
other contexts, SMS or IVR messages are more 
effective. Different solutions reach different 
farmers. Building national agricultural research 
systems’ digital capacity is an essential part of 
the mission to leave no farmer behind.
• Make it simple and usable. It is essential 
to incorporate social and sustainable contexts 
into digital extension service projects in order 
to increase the number of farmers who engage 
with the project. It is one thing to download 
an app and another to correctly diagnose 
a problem on the farm and get proper help. 
Human-centric design places farmers at the 
center of the innovation and implementation 
process. For example, the International Crops 
Research Institute for the Semi-Arid Tropics 
(ICRISAT)’s Plantix app works collaboratively 
with farmers to combat the diseases and pests 
that matter to them.
Trust: Navigating Digital Overload 
• Quality information. CGIAR is uniquely 
qualified to plan, build, and facilitate 
partnerships to democratize high-quality 
science, accurate data, and reliable tools. 
In partnership with local governments and 
national agricultural research systems, CGIAR 
ensures the distribution of quality, accurate, 
and relevant data.
• Trusted and tailored information. 
Inaccurate advice and mixed information on 
issues of uncertainty or data  privacy cause 
mistrust that is hard to repair. CGIAR has a 
distinct advantage because it can package 
science-backed knowledge through its 
partnerships with trusted start-ups, field 
entrepreneurs, donors, and governments. 
In short, CGIAR’s information comes from 
trusted sources. CGIAR’s information is also 
tailored: CGIAR integrates varied state-of-the-
art data sources and modeling approaches. 
For example, ICRISAT’s Intelligent Agricultural 
Systems Advisory Tool leverages relationships 
between researchers, tech companies, and 
the government to deliver complex weather 
information. This information is then distilled 
into climate-informed advisories that are 
tailored to the needs of farmers.
• Big data. CGIAR has been collecting long-
term data for many years in some regions. 
This work, combined with CGIAR’s advanced 
technologies and ICT skills, gives CGIAR 
scientists an advantage in tackling current and 
future problems in agriculture. For example, 
the 14-year-old Consortium for Improving 
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Agriculture-Based Livelihoods in Central Africa 
(CIALCA), which is led by the International 
Institute of Tropical Agriculture (IITA), Bioversity 
International, and the Food and Agriculture 
Organization (FAO), is starting to yield data 
that can predict threats to food security 
across Africa. This information can be used to 
create early warning systems that prepare the 
population. 
• Open data and data privacy. CGIAR 
provides data, knowledge, and tools for the 
public domain - through its Gardian platform, 
for example. CGIAR researchers are mindful of 
data privacy and the protection of farmers. 
Keeping up to date on privacy regulations, 
making data a public good, and encouraging 
partners to do the same are ongoing and 
important challenges for CGIAR. Such efforts 
are essential to safeguarding farmers from 
incorrect data privacy regulation in order to 
ensure that vulnerable communities are not 
exploited by digital technology and incorrect 
information.
Efficiency: The Power of Partnerships
• Building long-lasting relationships. CGIAR 
operates in more than 70 countries across 
institutions, sectors, and borders. Working 
with CGIAR creates powerful collaborative 
opportunities. For instance, digital services in 
Latin America connect a network of over 350 
partners. These partners share the common 
goal of reducing climate change-related 
risk in agriculture. CGIAR has collaborative 
relationships that span more than 50 years. 
Because CGIAR can draw on a trusted network 
of partners, it can create successful digital 
extension solutions.
•  Supporting the digital ecosystem. Digital 
tools are often developed by private-sector 
start-ups that have the know-how, time, and 
capital to invest in testing technology. However, 
start-ups often need extra support to meet 
their developmental goals. Combining start-
up innovation with CGIAR’s extensive scientific 
network delivers on both fronts. CGIAR can 
navigate relationships in different sectors 
to bring reliable information to farmers in a 
cohesive and organized manner. For example, 
the International Rice Research Institute (IRRI)’s 
Easy Harvest combines research and public 
and private-sector resources to offer farmers a 
fast and efficient method for booking combine 
harvesters during the busy harvest seasons in 
the Philippines.
Bringing a Message to Scale  
• Triple bottom-line goals. CGIAR facilitates 
successful business models while improving 
livelihoods and helping the environment. 
CGIAR has triple bottom-line goals that ensure 
social, environmental, and financial progress. 
For example, the International Food Policy 
Research Institute (IFPRI) and Digital Green, 
a leader in developing technology, both use 
impact assessments to monitor their financial, 
social, and developmental goals. Tracking and 
monitoring goals and assessing impacts are an 
essential part of research.
• Digital infrastructure. Many countries 
lack sufficient policy, infrastructure, and 
institutional capacity for digital extension 
services and data sharing. CGIAR can create 
opportunities for these countries and build 
their strategies. Ultimately, CGIAR aims to unite 
its partners toward a common goal: tackling 
food insecurity and boosting food production 
across regions, countries, and sectors. 









THE WHY, WHAT, AND HOW
SERVICE DESCRIPTION USERS WORLDWIDE
One Acre Fund is the largest extension organization in 
Rwanda, serving more than 400,000 farming households 
in the country. It is  one of the largest organizations in East 
Africa, serving approximately 1.2 million households in 
the region. IITA and the International Livestock Research 
Institute (ILRI), working under CIALCA, are engaging with 
One Acre Fund to assist them in better understanding and 
identifying their clients. Their aim is to provide tailored, 
needs-based services.
To achieve this goal, they mapped farming households 
into types, based on income and use of innovative farming 
Rwanda
Development  
stage Setting up R&D pilot early 
adoption
scaling
Effective, simple, and time-efficient 
tool 
Lessons learned
Very few methodologies for validating typology analyses 
exist; the contributing organizations put considerable 
effort into developing one for this project. It is also 
techniques. Unlike most other typology studies, they then 
asked the farmers to validate the types they identified, 
and determined whether farmers felt they had been 
correctly categorized. This validation process enabled the 
researchers to develop a simple quick-support tool that 
categorizes farmers in a few minutes using five simple 
questions. The Know-Your-Farmer tool will allow One Acre 
Fund (i) to develop tailored services that are relevant to the 
needs of their clients, and (ii) to quickly identify the type, 
and thus the probable needs, of future clients, based on 
their survey responses.
noteworthy that visa approval for the follow-up research 
proved to be quite challenging.
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Next steps 
CONTACT 
The contributing organizations will be analyzing 
outputs and working with partners to develop 
type-specific services. They will then complete 
400,000
COULD BENEFIT FROM MORE 
TAILORED EXTENSION SERVICES
FARMING HOUSEHOLDS
If validated, THIS 
METHODOLOGY COULD 
POTENTIALLY SPREAD TO THE 7 
OTHER EAST AFRICAN 
COUNTRIES WHERE ONE ACRE 
FUND WORKS
400,000
COULD BENEFIT FROM MORE 
TAILORED EXTENSION SERVICES
FARMING HOUSEHOLDS
If validated, THIS 
METHODOLOGY COULD 
POTENTIALLY SPREAD TO THE 7 
OTHER EAST AFRICAN 






an assessment of these services and their impacts 
compared to standard services.
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A PEST AND DISEASE EARLY WARNING AND ADVISORY SYSTEM2
THE WHY, WHAT, AND HOW
SERVICE DESCRIPTION 
Farmers in Isabela Province, Philippines, grow cassava for 
livestock feed and industrial use. Crop productivity in this 
region, as in most of Southeast Asia, is strongly limited by 
pests and diseases. In partnership with the Philippines 
Department of Agriculture, the International Center for 
Tropical Agriculture (CIAT) surveyed approximately 250 
cassava farmers in Isabela Province in 2018. The survey 
documented pest, disease, and farm management data 
from 400 plots and 700 cropping events across two 
cropping seasons. CIAT scientists combined these data 
with climate and soil data that they gathered based on the 
GPS location of each plot. They used these combined data 
to build machine-learning models that focus on cassava 
Development  
stage Setting up R&D pilot early 
adoption
scaling
AI that predicts disease 
based on farmer observations 
and weather and soil variables.
Lessons learned
The local weather and soil data are not very precise. Only 
one agrometeorological station is operating in Isabela 
Province, which means that the weather dataset is not 
specific enough. The contributing organizations used open 
data sources to obtain local weather data. Similarly,  most 
farmers in Isabela Province have never had their soil tested. 
Consequently, the contributing organizations were unable 
to collect soil data via farm surveys. Instead, they used 
witches’ broom disease, the most prevalent disease in 
the region. These models employ recent weather data to 
predict the prevalence of the disease in a given plot.
 
The models’ predictions are 80% accurate. This degree of 
accuracy is very promising. CIAT aims to use these data to 
pilot an artificial intelligence (AI)-powered chatbot that 
monitors pests and diseases and administers early warning 
and advisory services. CIAT’s goal is for this service (i) to 
use model outputs to provide tactical advice, and (ii) to 
gather data for further model improvement. The service 
must also be accurate, efficient, and automated.
 
the International Soil Reference and Information Centre 
(ISRIC) World Soil Information platform, which provides 
global data for soils of different depths and parameters. 
Accurately documenting survey data was challenging. To 
accomplish this, the contributing organizations developed 
a mobile app for rapid data collection and storage. The 
app was successful and the raw data were synced into an 
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Next steps 
CONTACT 
The next step is to improve the chatbot’s talking and 
writing capabilities. The service will eventually be run 
by technicians and a portion of the farmer survey 
group. Once this is launched, CIAT will continue to 
FROM  Isabela PROVINCE, 
Philippines, with whom  
CIAT has worked 
previously
TOGETHER, THEY DEVELOPED A 
cassava disease  
early warning system  
TO IMPROVE SEASONAL
AGRICULTURAL FORECASTING
Technicians from the 
Department of 





track data, the models, accuracy, number of users, 
performance, and questions about the program, in 
order to continue optimizing the system.
James Elwyn D. Leyte 
Research Associate
Alliance of Bioversity International and CIAT
Leo Kris Palao
Research Associate
Alliance of Bioversity International and CIAT
Dharani Dhar Burra 
Data Scientist
Alliance of Bioversity International and CIAT
Julian Ramirez-Villegas  
Senior Scientist on Climate Impacts
Data Science for Climate Action Leader
Alliance of Bioversity International and CIAT
IN PARTNERSHIP WITH 
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Seed Information Exchange 3
THE WHY, WHAT, AND HOW
USERS WORLDWIDE
In Ethiopia, seed supply companies produce and distribute 
crop seed to farmers each season. Some areas experience 
seed shortages, while others have excess. This is due to 
a lack of communication and coordination. In order to 
address this challenge, Bioversity International and the 
Integrated Seed Sector Development (ISSD) program in 
Ethiopia have developed Seed Information Exchange. 
This online platform allows seed companies to make their 
stocks publicly visible. Any stakeholder that is looking for 
seed can use the platform to discover which companies 
have seed, where they are located, and how to access the 
supply. The platform aims to decrease misinformation and 
Ethiopia
Development  




Internet access is limited in rural Ethiopia. Seed Information 
Exchange thus features an offline tool and instant upload. 
This allows users to input information at any time and 
consumes minimal data. 
increase transparency in the seed sector.
Seed Information Exchange has two components: an 
online web dashboard and an offline stock editor app that 
can be installed on any computer. Seed suppliers enter 
stock data using the stock editor. As soon as the device 
connects to the internet, the data go into the cloud and 
the online dashboard is updated. Seed buyers can use the 
web dashboard to learn about seed supply, availability, 
and location. Importantly, the Ministry of Agriculture of 
Ethiopia has approved this program and will be supporting 
it in the long term.
 
The platform is meant to be used by many stakeholders 
across multiple sectors. Each organization has different
needs. In order to accommodate this, Seed Information 
Exchange features a personalized dashboard for all 
stakeholder that reflects their unique internal information 
flow.
SERVICE DESCRIPTION
Online platform and offline tool 
for seed producers
Seed search engine for the 
government
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Next steps 
CONTACT 
Following the Ministry of Agriculture’s approval of 
the platform, national public seed enterprises are 
now being briefed on its use. 
Companies & institutes 
we worked with:
THE PLATFORM IS CURRENTLY BEING 
tested NATIONALLY WITH ONGOING 
SUPPORT FROM THE MINISTRY OF 
AGRICULTURE
Ministry of Agriculture
Public Seed Companies: Ethiopian 
Seed Enterprise, Amhara Seed Enterprise, Oromia Seed 
Enterprise, South Seed Enterprise 
Research institutions: ETHIOPIAN INSTITUTE OF 
AGRICULTURAL RESEARCH, OROMIA AGRICULTURAL RESEARCH 




Research Director of the Digital Inclusion Lever 
Alliance of Bioversity International and CIAT
IN PARTNERSHIP WITH 
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AGRIAPP: A MULTIFUNCTIONAL DIGITAL SERVICE FOR RICE 
FARMERS IN VIETNAM4
THE WHY, WHAT, AND HOW
USERS WORLDWIDE
Agricultural extension agents and service providers do 
not have access to real-time, high-resolution data on how 
farmers manage their farms, for instance, about when 
they plant, what they plant, when they spray,  and how 
these processes change between seasons. This dearth 
of information prevents the agents from helping farmers 
make decisions in a tailored, timely manner. Farmers are 
thus skeptical of these services and recommendations.
Digital innovations could help resolve these issues. High-
resolution biophysical datasets are becoming increasingly 
accessible. AI can find patterns in huge, complex datasets. 
Mobile technology can collect farm data quickly and 
accurately. Used together, these technologies can analyze 
farm-level management information in the context of 
Vietnam
Development  




It has been a challenge to develop a system that allows 
farmers to choose what data they provide and when, while 
also working with AI and agronomic systems. The platform 
huge datasets and rapidly deliver tailored, practical advice 
to farmers. This is exactly the idea behind AgriApp. AgriApp 
collects farm management data, accesses big datasets, 
and uses AI to rapidly generate and deliver customized 
recommendations directly to farmers.
AgriApp also offers income incentive to farmers. Data are 
collected from farmers in real time and then fed into the 
AgriApp system. This is packaged as traceable information 
that the farmer can use to earn additional income at 
the end of the season. In the short term, this traceability 
function will help AgriApp gather enough users to capture 
sufficient data. In the long term, farmers will experience 
real gains from the relevant, useful advice that the system 
generates.
is not perfect yet, but, as it matures over time and builds 
trust with farmers, it will reach an optimal balance.
SERVICE DESCRIPTION
A digital service for farmers that 
combines short-term rewards with 
long-term solutions. The service 
uses biophysical data to generate 
advice for farmers. 
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Next steps 
CONTACT 
This project is focusing on its early users as the system 
continues to be refined. 
50 2020 since 2018 the first decision support system WILL ROLL OUT
INFarmers using this 
platform
IN PARTNERSHIP WITH 
Dharani Burra 
Data Scientist
Alliance of Bioversity International and CIAT
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Geotagging and agrotagging to support research 
and outreach5
THE WHY, WHAT, AND HOW
Harmony between the collection of georeferenced field 
data and digital extension services supports research, 
outreach, and aid. The International Center for Agricultural 
Research in the Dry Areas (ICARDA) uses GeoAgro and 








stage Setting up R&D pilot early 
adoption
scaling
geotagging and agrotagging field research, operations, 
and outreach. This process has birthed the creation of 
GeoAgro apps for data collection, curation, analysis, and 
advice.
USERS WORLDWIDE SERVICE DESCRIPTION
A geotagging and 




Many of the regions that this project worked with lack both 
digital tools and awareness about them. This situation 
posed many problems for ICARDA researchers. For 
example, the paper-based system that local researchers 
use leads to errors and delays in data entry and curation. 
It is also difficult to locate these data and link them with 
other data. Many local researchers fear that digital tools 
require expertise and may be costly to their projects. 
These problems hindered ICARDA researchers’ access to 
data from every season, which hindered their access to 
information about technology and practice. The demand 
for up-to-date information and site-specific and timely 
advisories was high among various stakeholders. This 
demand led to the development and testing of several 
digital data collection efforts.
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Next steps 
CONTACT 
Some newly funded projects have already begun digital 
data collection. ICARDA has conducted several training 
and awareness programs on big data and ICT for partners 
in the Central and West Asia and North Africa (CWANA) 
and South Asia (SA) regions. Geotagging and agrotagging 
have become part of the center’s strategy. The ICT4 on 
Big Data and ICT for Digital Augmentation programs will 
both use these technologies. New projects will emphasize 
geotagging and agrotagging. ICARDA is working with 
national partners and extension departments to build co-
learning and fundraising programs in order to continue 
the digitalization of agriculture and its extension services.
   
Chandrashekhar Biradar
Principal Agroecosystem Scientist 
Head of Geoinformatics and Research Data Management
ICARDA
IN PARTNERSHIP WITH 
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DATA-DRIVEN AGRICULTURE6
THE WHY, WHAT, AND HOW
SERVICE DESCRIPTION
In alliance with the National Cereals and Legumes 
Federation (FENALCE), CIAT has developed a system 
that enables farmers and local technicians in northern 
Colombia to compile their crop management information 
into a large dataset. These data are combined with multiple 
other data sources, including weather forecasts, to deliver 
crop management information in the form of a checklist-
like report called FENALCHECK. The system was built from 
scratch, with a lack of reliable preexisting data. Within 2 
years, its first recommendations proved to be successful 
in on-farm trials.1 The FENALCHECK report indicated which 
factors were associated with high yields and provided a 
checklist of recommended practices. These practices were 
sent to 575 farmers via IVR and SMS technology, so 90% of 
Development  
stage Setting up R&D pilot early 
adoption
scaling
Data-driven web-system that 
examines how weather variation, 
soil, and management practices 
interact and affect the maize yield 
of small-scale farmers in northern 
Colombia.
these farmers had access to data-driven advice.
This system is driven by a multi-disciplinary, multi-
institutional team that compiles and interprets data in 
the Sistema de Recolección de Información Agrícola 
(SIRIA) web platform and then translates it into practical, 
relevant recommendations. Diverse experts, including 
analysts, agronomists, researchers, knowledge managers, 
and communications personnel, help ensure that the 
recommendations are both accurate and accessible. 
The team explicitly abides by findable, accessible, 
interoperable, and reusable (FAIR) data principles, and uses 
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Lessons learned
The United States Agency for International Development 
(USAID) appraised CIAT’s system.2 This independent 
evaluation has been invaluable for assessing the takeaways 
of this project.
An important part of CIAT’s work is establishing a 
data-driven culture among stakeholders. This involves 
cleaning and aggregating diverse datasets, presenting 
data in understandable formats, and strengthening 
methodologies and infrastructure in order to deliver 
consistent, high-quality data collection and management. 
It is crucial to work with partners, including civil-society 
institutions and public-sector intermediaries, to access 
data and build relationships with farmers. Nevertheless, 
there is a lack of digital experts in Colombian agriculture. 
Upsizing and replicating this system will require a local 
pipeline of extension agents who are familiar with digital 
tools and data science experts who work in the agricultural 
research field. 
 4 CALLS/MONTH/FARMER
FARMERS THAT ADOPTED THE SYSTEM’S 
DATA-DRIVEN GUIDELINES The system shows how machine 
learning  using data from multiple 
sources can help make farming more 
efficient and productive  even 




confidence  of both 
extension agents and 
farmers
THE SYSTEM’S GUIDELINES 
increased maize 
productivity  by up to 20% 
 With a potential 
to increase  up to 40%
SUBSTANTIALLY REDUCED 
fertilizer costs AND
provided advice on 
how to reduce risks 
RELATED TO WEATHER PATTERN 
VARIATION
Since 2013,  CIAT’s SYSTEM has been tested ON MORE THAN  10 crops AND 
implemented in  8 countries. IT HAS  benefited about  100,000 farmers, 
empowered  10 institutions, and received  5 international awards. 
UN Global pulse, 
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The Alliance of Bioversity International and CIAT will 
continue developing new methods of data collection, 
analysis, and dissemination. These methods will 
incorporate low-cost sensors, the internet of things, 
automated environmental data collection, remote sensing, 
interactive voice response, and newer AI algorithms. The 
Alliance supports the emergence of a new generation 
of young, digitally literate agricultural professionals, and 
seeks alliances with the private sector to enable financial 
sustainability and incorporate novel digital tools into 
projects. The Alliance will be collaborating with CIMMYT 
and other partners to bring data-driven insight to the 
agricultural sectors of other countries in South and Central 
America, Africa, and South Asia. These new projects will 
create additional case studies and lay the groundwork for 
further work. 
Daniel Jimenez  
Agronomist 
Leader of Digital transformation of advisory services. 
Alliance of Bioversity International and CIAT
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Ushauri: A hotline and online platform for farmers and 
extension services  7
THE WHY, WHAT, AND HOW
SERVICE DESCRIPTION USERS WORLDWIDE
Last-mile extension services remain unreliable. In some 
areas, no extension services are available at all. In others, 
extension agents are severely overworked. Digital solutions 
can help solve both problems. Since farmers frequently ask 
extension workers the same questions, the answers can 
be partly automated. Such automated services allow more 
farmers to access information and free extension agents to 
focus on other tasks.
Ushauri is a flexible digital service that facilitates efficient, 
two-way voice communication between farmers and 
extension agents. For farmers, Ushauri offers an automated, 








Many extension officers own smartphones, but their levels 
of digital literacy vary, and some have difficulties using a web 
browser. This issue was resolved with training. The original 
web platform was not well-adapted to smartphones, 
which are the primary devices that extension agents use to 
access the internet. The web portal has been made more 
mobile-friendly. Not all countries have local IVR numbers, 
so this project used a global number that increased the 
price of calls. The Alliance of Bioversity International and 
CIAT has temporarily overcame this problem issue through 
offering farmer subsidies.
audio messages that are adapted to local agricultural 
contexts. If their question is not answered by the pre-
recorded messages, farmers can record a question for 
review by an extension agent. Newly recorded questions 
appear immediately on the extension agent’s online 
dashboard. Extension agents use the dashboard to listen 
to questions, record answers, and send these messages 
to farmers via automated push-calls. Recorded messages 
are stored for future use and organized via keyword labels. 
Over time, these labels offer insight into emerging trends 
and community needs, which supports demand-driven 
evolution.
Many calls fail due to airtime, battery, or network 
problems. The Alliance intends to provide farmers with 
unstructured supplementary service data (USSD) access in 
addition to voice access in order to mitigate this problem. 
Finally, many farmers who use this service expect to 
communicate directly with an extension agent rather than 
leave a message. Farmers who hang up without recording 
a question receive a standard message explaining how 
the question function works and encouraging them to call 
again.
Automated hotline (with IVR) for 
small farmers. Accessible through 
conventional mobile phones.
Online platform that helps 
agricultural extension officers 
to efficiently manage their 
communication with farmers. 





The Alliance of Bioversity International and CIAT 
plans to engage with public and private partners 
to upscale this service. Mobile network provider 












ON AVERAGE, EACH RECORDED 
ANSWER  WAS SENT
Farmers  waited AN average of
Users evaluated USHAURI’S  
USABILITY AS 
In Tanzania ,  farmers who 
used  Ushauri adopted 
more new practices  in 
groundnut production 
THAN NON-USERS.
for the answers  to 
their questions
was able to 
manage a case 
load of
times  
80 100points out of





to its clientele in Tanzania. The Alliance also plans to 
develop a mobile app with offline functions in order 
to facilitate extension agents’ work.
Jacob van Etten
Research Director of the Digital Inclusion Lever
Alliance of Bioversity International and CIAT
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AGROTUTOR: A MOBILE PHONE APPLICATION THAT SUPPORTS 
SUSTAINABLE AGRICULTURE 8
THE WHY, WHAT, AND HOW
SERVICE DESCRIPTION
Agricultural advice must be applicable, relevant, and 
sustainable in order to be helpful to farmers. The advice 
must be adapted to local conditions, enable farmers 
to increase their profits, consider natural resource 
conservation, and, most importantly, be timely. The 
AgroTutor mobile application provides highly specific 
and timely agricultural advice to farmers across Mexico. 
AgroTutor aims to complement the work of extension 
agents. The application prompts farmers to geo-locate 
Mexico 
but technically developed to 
operate globally
Development  




It is an ongoing challenge to achieve consensus on the 
rules used to automate recommendations. Designing a 
user-friendly interface with fair-use potential has also been 
their plots and provide basic information about their 
work, including the crop, cultivar type, and planting date. 
The app then provides tailored information, advice, and 
predictions about everything from potential yield, the 
amount of fertilizer needed, and weather forecasts to crop 
calendars, training events, and market-price forecasts. 
AgroTutor was developed by non-profit organizations and 
is free to use.
difficult, particularly because the project’s budget did not 
allow for a minimum viable product phase or a complete 
investigation of farmers’ preferences.
USERS WORLDWIDE 
Mobile app that offers 





This app is currently being deployed in Mexico. 
Some additional features are also being developed, 
including a pest and disease image-recognition 
feature and a market-demand information service. 
After several seasons of testing in the field, CIMMYT 
165 farmers
500 
PILOT RUN WILL WORK WITH AgroTutor aims to 
INCREASE FARMERS’ PROFIT 




greenhouse gas emissions  





technicians will collect feedback to gain a better 
understanding of how many data can be reasonably 
gleaned from farmers and how the application can 
be further refined.
Andrea Gardeazabal Monsalve
Monitoring and Evaluation Manager of ICT4Agriculture  
CIMMYT
IN PARTNERSHIP WITH 
31CGIAR´s role in digital extension services
AKILIMO: A DIGITAL SERVICE THAT PROVIDES TAILORED 
AGRONOMIC ADVICE9
THE WHY, WHAT, AND HOW
USERS WORLDWIDE
AKILIMO is an end-to-end digital platform that delivers 
demand-driven, tailored agronomic advice. It was 
developed by the Africa Cassava Agronomy Initiative 
project at the International Institute of Tropical Agriculture, 
in partnership with local governments, NGOs, other 
CGIAR centers, and several American and European 
universities. AKILIMO uses SandMan, a smart agronomy 
data management system, for digital data collection. 
AKILIMO also uses secure centralized data storage and 
agronomic intelligence for advanced statistical techniques 
Rwanda
Development  




One of the major challenges in developing AKILIMO was 
shifting the research paradigm from traditional methods 
to a digital technology-supported system. Strong support 
from partners helped the researchers adopt digital tools. 
and crop models that synthesize and visualize data. The 
agronomic intelligence component uses information from 
field trials, farmer surveys, soil variation studies, weather 
studies, and market studies to generate predictions and 
site-specific agronomic advice on topics such as fertilizer 
application, intercropping, staggered planting, high starch 
management, weed management, and planting practices. 
AKILIMO is brought to users through a need-based 
strategy that incorporates versatile, engaging formats that 
have both paper and digital options.
It is crucial to build awareness among field coordinators 
and enumerators as to the importance of the correct use 
of digital forms.
SERVICE DESCRIPTION
Agronomic research platform 
that uses a smart agronomy 
data management system 
and agronomic intelligence to 
deliver demand-driven, tailored 
advice, versatile decision-support 
tools, validation, a framework 





The next phase will expand AKILIMO Cassava to 
13 states in Nigeria, 7 regions in Tanzania, and the 
Southern Province of Rwanda. AKILIMO will also begin 
to support the potato value chain in the Northern, 
Western, and Southern provinces of Rwanda by 
DEVELOP AND DEPLOY AGRONOMY
RECOMMENDATION TOOLS TO IMPROVE 
CASSAVA FARMING AND INcrease 
root  and starch yield  for 
100,000  households, GENERATING 
US$ 28 million   
DELIVER KNOWLEDGE AND TOOLS TO 
PARTNERS AND 
CASSAVA FARMERS,  WHILE
ENABLING NATIONAL SYSTEM SCIENTISTS 




with the System Usability Scale
providing customized tools and training materials as 
well as a digital chatbot that delivers information on 
fertilizer, crop yield, and financial literacy. AKILIMO’s 
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ClimMob: Digital support for on-farm technology 
testing  10
THE WHY, WHAT, AND HOW
SERVICE DESCRIPTION
An important function of agricultural extension 
services is on-farm testing and supplying access to and 
information on innovations, such as new crop varieties and 
management practices. Often, the data generated during 
these processes do not feed back into the innovation 
development processes. This issue may be a result of 
non-robust trials, lost data, and/or a systematic structure 
fault. To address this challenge, Bioversity International 
developed tricot, or triadic comparisons of technologies. 
Tricot is a robust, scalable methodology that engages 
farmers in experimentation and data collection. It is based 
Development  
stage Setting up R&D pilot early 
adoption
scaling
Digital platform to support on-
farm experimentation
Lessons learned
It took several years to run trials large enough to establish 
the validity of the tricot approach. 
Tricot contradicts several established practices in the 
agricultural sciences, and thus requires extension workers 
to set aside some long-held beliefs and habits. For example, 
rather than trying to minimize and control variation, tricot 
on crowdsourced science and supported by a purpose-
built digital platform, ClimMob (https://climmob.net/). 
ClimMob was developed as a platform for tricot. It 
supports a complete experimental cycle, from design 
to data collection, analysis, and report generation, and 
features state-of-the-art software that uses new, big-data 
procedures. These strengths enable ClimMob users to 
easily scale and organize data from some of the largest on- 
farm trials in the history of agricultural science.
embraces it through a big-data approach. This is contrary 
to what most agronomists learn in their university courses. 
Researchers and extension agents must collaborate in 
novel ways to scale tricot. Institutional paradigm shifts 
enable these collaborations. Although institutional change 






The project will enter a new phase in 2020, through 
collaboration with several important entities, 




Data collected from 





ClimMob is under continuous development as 
users identify new opportunities for innovation and 
problem-solving. The project’s next steps include 
improved integration with existing plant-breeding 
software and increased customization.
Jacob van Etten
Research Director of the Digital Inclusion Lever
Alliance of Bioversity International and CIAT
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Rice Crop Manager  11
THE WHY, WHAT, AND HOW
SERVICE DESCRIPTION 
Rice Crop Manager (RCM) is a digital decision-making tool 
designed for use by extension workers, service providers, 
and farmers. It complements existing services that help 
small rice farmers manage their crops and nutrients. RCM is 
accessed through the web browser of a computer, tablet, 
or smartphone. Users can then interview farmers with 20 
easy-to-answer questions about their rice practices and 
conditions. This can be done with or without an internet 
connection. The answers are stored on the device until it 
Development  





Nationwide dissemination of RCM requires collaborative 
efforts among diverse stakeholders at the national, 
regional, and local levels. Nationwide dissemination also 
requires innovative dissemination pathways and strategies 
to involve these diverse stakeholders, from both the 
public and private sectors. Each local office will need a 
representative to make important project-related decisions 
in order to mobilize resources and successfully partner 
with the national system. Such collaboration consumes 
time and resources. This project strategically involved key 
individuals from each relevant office in order to jump-start 
the process.
connects to the internet, at which point the RCM’s cloud- 
based “calculator” automatically generates a one-page 
crop and nutrient management guideline for the farmer. 
Each guideline provides useful recommendations that are 
tailored to the location, practices, and needs of the farmer 
and that focus on increasing net income. The sheet can be 
easily printed to share. Farmers may also choose to receive 
an SMS with personalized farming advice.
Early-stage monitoring, evaluation, and learning help 
refine targets and strategies. For example, we learned that 
effective dissemination was more important than interview 
volume in terms of engaging adopters and offering real 
benefit. Continuous improvement unveils additional 
needs and opportunities to innovate. In response, we have 
developed complementary tools and services such as SMS 
advisories, farmer registration, and geo-referencing.
 






RCM’s implementation phase will be completed in 
2021. The aim during this time is to transition RCM’s 




generated for farmers across 
16 rice-growing regions of the 
Philippines








management for the Philippines Department of 
Agriculture.
Carolyn Florey
Technology for Development Lead 
IRRI
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CUBICA: AN APPLICATION THAT BOOSTS UGANDAN BANANA 
FARMERS’ PRODUCTIVITY12
THE WHY, WHAT, AND HOW
SERVICE DESCRIPTION
Agriculture is the livelihood of 77% of Ugandans. About 
80% of these Ugandans are small farmers of commercial 
and subsistence crops. Ugandan agriculture is closely 
linked to the daily well-being of its people and its economy. 
Agricultural productivity in Uganda is constrained by 
several challenges, which include unpredictable and 
remote markets, few financial resources, pests and diseases, 
environmental disasters, and natural resource depletion. In 
order to respond to these threats with resiliency, farmers 
need access to the right information at the right time. 
There is currently a lack of accessible, practical, timely 
information. Female farmers face significantly larger 
information barriers; equal information access would help 
narrow the gender gap in Uganda.
Development  
stage Setting up R&D pilot early 
adoption
scaling
3-2-1 mobile phone 
service that uses 
interactive voice response 
to deliver advice.
Lessons learned
The 3-2-1 service uses interactive voice response, which is 
one-size-fits-all. This technology is excellent for widespread 
use, but does not allow for personalization. Callers are 
directed through multiple listen-and-choose steps in 
CubicA is an innovative extension application that uses 
machine learning and big data to bridge information 
gaps based on the requests that farmers make of a local 
agriculture hotline. This 3-2-1 hotline receives about 
40,000 calls per month for agricultural advice and weather 
information. The service is free, and callers can connect 
24/7 from any mobile device to hear information in their 
local language. CubicA collates the caller data, including 
demographics, location, and agronomic context, with 
satellite imagery, weather forecasts, and other data sources 
to guarantee accuracy. Importantly, CubicA offers female 
farmers equal access to information as well as insights 
regarding initiatives that work to close the farming gender 
gap.
order to access one of hundreds of messages available 
through the service. This process can be complicated, 
time-consuming, and tedious. Other issues include the 







The project’s next goal is to better understand 
Ugandan farmers’ needs, particularly in terms of 
information access and non-banana crops The 
project will also incorporate a system that predicts 





CUBICA HELPED REDUCE THE INCIDENCE 
OF BANANA XANTHOMONAS WILT  (BXW) 
DISEASE TO LESS THAN
CUBICA HELPED INCREASE 
FARMER AWARENESS OF 
in Uganda usE the  3-2-1 
phone service application 5%
>90%
>3,000
OF BXW DISEASE 
MANAGEMENT PRACTICES
involve evaluating the utility of a recommendation 
system with IVR. Eventually, the Alliance of Bioversity 
International and CIAT hopes to bring CubicA to other 
countries, crops, and sectors.
William Tinzaara
Scientist in Banana Farming Systems
Alliance of Bioversity International and CIAT
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RiceAdvice 13
THE WHY, WHAT, AND HOW
USERS WORLDWIDE
Rice is the most rapidly-growing food source in Sub- 
Saharan Africa (SSA), but local production does not meet 
demand. Yields remain low, due in part to sub-optimal 
crop and nutrient management practices by small farmers 
who have limited access to extension services. These sub-
optimal practices have also resulted in soil degradation 
and nutrient depletion. To address these challenges, the 
Africa Rice Center developed RiceAdvice, a free Android 
application that provides farm-specific rice management 
advice.1, 2 Users enter information about their farming 
practices and RiceAdvice offers tailored advice on 




stage Setting up R&D pilot early 
adoption
scaling
As of the end of 2019, RiceAdvice had generated over 
85,000 recommendations for farmers in Burkina Faso, Mali, 
Nigeria, and Senegal, in collaboration with AfricaRice’s 
partners. More than 90% of RiceAdvice users said that they 
would willingly use it again in the coming season. A recent 
impact assessment showed that RiceAdvice users average 
0.5 ton/hectare additional yield and US$212/hectare more 
net income than non-users. This is a 7% gain in yield. Given 
that average rice yield in SSA is 2.1 tons/hectare, this gain 
is significant. The efficiency of fertilizer use also improved 
among app users, which disminishes their environmental 
impact.
SERVICE DESCRIPTION
RiceAdvice is an Android app 
that provides field-specific 
management guidelines 





AfricaRice will identify and test diffusion strategies 
and develop policy from the findings. This policy 
2019AS OF THE END OF  
RiceAdvice had generated over  
85,000  tailored recommendations
for farmers in Burkina Faso, 
Mali, Nigeria, and Senegal 
RiceAdvice  increases 
FARMERS’ RICE YIELD 
BY AND 
PROFIT BY 7% 10%






RiceAdvice requires an Android smartphone. Although 
rates of smartphone use are increasing dramatically in SSA, 
not all rice farmers have one. Some farmers can access 
RiceAdvice through extension officers, other farmers, 
farmers’ associations, or value-chain actors. This is an 
inconsistent chain of access. For example, due to cultural 
norms, female farmers can access only female extension 
agents, who are in the vast minority. One recent study 
assessed the opportunities and constraints inherent 
to bringing RiceAdvice to Nigeria. Results show that 
successful introduction will require (i) diffusion strategies or 
business models in which RiceAdvice can benefit various 
social groups, (ii) a significant increase in the number of 
female extension agents, and (iii) farmers who have access 
to financing services such as lines of credit, loans, and 
insurance as well as to input-supply services, and who can 
act on RiceAdvice’s recommendations.




41CGIAR´s role in digital extension services
PLANTIX: ARTIFICIAL INTELLIGENCE THAT MANAGES PLANT 
PROTECTION IN REAL TIME   14
THE WHY, WHAT, AND HOW
USERS WORLDWIDE
Plantix is an Android app that uses artificial intelligence 
to detect disease in farm fields. Plantix was developed 
by the German start-up Progressive Environmental and 
Agricultural Technologies (PEAT) to support efficiency in 
extension work and to serve farmers with smartphones. 
Since 2016, ICRISAT has been the on-site partner in charge 
of growing the application in India. Plantix uses algorithms, 
machine learning, and neural networks to analyze images 
of plant damage. Within seconds, Plantix identifies the 
likely cause of the damage and delivers information on 
biological, traditional, and chemical treatments. Images 








A major challenge to this project has been generating 
good-quality datasets and images of various pests, 
diseases, and locations. The appearance of plant damage 
can vary depending on the life cycle of the pest or the 
disease. Translating the application into local languages 
has also been challenging due to a lack of translators with 
the metadata are analyzed to enable real-time monitoring 
of pests and diseases.
Plantix can identify more than 500 pests and diseases 
across 35 crops that include cereals, legumes, fruits, and 
vegetables. The application has about 1.2 million monthly 
users and has been downloaded 14 million times from the 
Google Play Store. It is available in 16 languages, including 
8 Indian languages. Another important feature of Plantix 
is the community space, where users can interact with 
farmers, extension agents, and scientists. The app also 
offers a 5-day, location-specific weather forecast, a crop 
guide, and customized crop management notifications.
an agricultural background. ICRISAT has addressed these 
challenges by consulting scientists, extension workers, and 
government staff. Some particularly important partners 
are state agricultural universities, the Indian Council of 
Agricultural Research, the Centre for Agriculture and 
Biosciences International, and CGIAR.
 
SERVICE DESCRIPTION





ICRISAT plans to include location-specific soil 
information in the application to complement 
the Indian government’s soil health card scheme. 
This addition will support judicious use of fertilizer, 
14 million downloads
1.2 average monthly users
AN empowering tool  that gives 
OPTIONS AND A VOICE TO 
SMALL FARMERS
WHEN THEY PURCHASE 
AGRICULTURAL CHEMICALS 
This is the largest  
plant damage image 
dataset in the world
Plantix has become THE
LARGEST AGRI-ECOSYSTEM APP. 
IT SUSTAINS ITS GROWTH THROUGH 
VENTURE CAPITAL FUNDS.25 million images
thus improving profit and environmental health. 
ICRISAT also aims to use the current dataset to build 
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Digital Agro-Climatic Advisory Services in Latin 
America15
THE WHY, WHAT, AND HOW
USERS WORLDWIDE
Latin American agriculture is highly vulnerable to climate 
variability. Most farmers predict future rainfall based on 
the immediate past, but these predictions are increasingly 
incorrect. Farmers who do not have advance notice are 
caught unprepared by the increasingly unpredictable 
production seasons, droughts, and weather events. As 
a result, losses are widespread and farmers struggle to 
sustain their livelihoods. Many farmers experience food 
insecurity and some even migrate as a result.
Climate Information Services (CIS) can effectively manage 
climate risk by providing farmers with critical information. 
This information helps farmers make decisions in advance 
and avoid losses. A plethora of information platforms 
exist in Latin America. Generally, farmers have limited 
access to these platforms or lack the necessary training to 
understand and use them, or the products themselves are 
not tailored enough to be useful at the farm level.
The Alliance of Bioversity International and the International 











stage Setting up R&D pilot early 
adoption
scaling
of the CGIAR Research Program on Climate Change, 
Agriculture, and Food Security (CCAFS), has developed and 
implemented a series of approaches to assess, produce, 
translate, and transfer climate information to farmers to 
aid their decision-making. A combination of digital and 
participatory platforms are now mainstreamed in more 
than 300 institutions and reaches an estimated 500,000 
farmers throughout Latin America. This mixture of digital 
and participatory tools automatically generates forecasts, 
and then connects them with participatory information 
platforms at the local level. This automated forecast 
generation is performed by the AClimateColombia 
seasonal prediction platform.1 These forecasts are then 
integrated into agro-advisories through Local Technical 
Agro-climatic Committees (LTACs) and Local Participatory 
Integrated Climate Services for Agriculture (PICSA). LTACs 
and PICSA are an innovative way for local stakeholders, 
including farmers, to learn about weather and climate, 
discuss expected climatic variations in their region and 
their impact on crops and livestock, and devise measures 
to decrease crop loss.
SERVICE DESCRIPTION
The AClimateColombia 
system provides seasonal 
agroclimatic forecasts 




This project sought to identify institutional needs to 
empower, rather than replace, existing infrastructure, 
and co-develop solutions. There is a lack of institutional 
frameworks that involve local actors in climate 
risk management. However, changes in policies, 
institutions, skills, and behavior have been observed in 
every participating country, most notably Colombia and 
Honduras.
It was often difficult for farmers and extension 
agents to understand and use climate information. 
The agroclimatic platform and certain participatory 
approaches empowered agricultural technicians. These 
technicians can now quantify the effects of climate 
variability on agricultural systems and help to protect 
farming livelihoods. Likewise, farmers now have a better 
understanding of climate information and how to use 
it. Moreover, the accuracy of the prediction models 
needs to be improved. With the support of partners like 
International Research Institute for Climate and Society, 
the Alliance of Bioversity International and CIAT is 
continuously improving the quality of seasonal climate 
forecasts. The goal is to produce sub-seasonal forecasts. 
Analysis shows that these predictions are suitable for 
use about 80% of the time. 
500,000 
ACLIMATE WON THE UNITED NATIONS MOMENTUM FOR 
CHANGE AWARD, 2O17:  A COLLABORATIVE EFFORT AMONG 
MORE THAN 30 scientists WON A COVETED AWARD FROM THE 
UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE 
CHANGE.THIS TRAILBLAZING WORK USED BIG DATA
TECHNIQUES TO DEVELOP CLIMATE AND AGRICULTURAL 
FORECASTS FOR FARMERS  IN COLOMBIA AND HONDURAS.




Ethiopia  is adopting 
the approach
 22localities  16.8M
 8 departments FARMERS SOON
of maize, rice, beans, coffee, livestock, 
fruits, and vegetables with climate 




The approach will be scaled in Ethiopia, Angola and 
the Mekong Delta counties. In parallel, the project will 
continue to influence policy decisions in Latin America 
in order to scale and sustain effort. The goal is to keep 
on extending the project capabilities by enhancing its 
crop and climate prediction models. 
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Steven D. Prager
Integrated Modeling Scientist 
Alliance of Bioversity International and CIAT
Julian Ramirez-Villegas
Senior Scientist on Climate Impacts
Data Science for Climate Action Leader




MAKING IT THE LAST MILE7
From research to rollout, CGIAR’s science plays a central role 
in the digital extension services that help farmers mitigate 
uncertainty. CGIAR’s research and digital extension services 
aim to aid decision-making, reduce risk, and educate – all 
with a focus on tackling food insecurity. 
When CGIAR works in areas that already have a network 
of extension agents, its key role is to recruit partners, 
identify the areas’ needs and limits, educate, and offer 
science and technology development. CGIAR scientists 
who are working on digital extension services can aid 
governments by strengthening local systems and using 
digital technologies to improve the range, speed, and 
efficiency of support services.
CGIAR also plays an important role for farmers who are not 
connected to any extension network. CGIAR can advise 
these farmers directly through digital communication 
technologies.
For this task, it is critical that CGIAR understand farmers’ 
needs, limits, and technological literacy. Conveying 
important information in an accessible way while fostering 
trust can be difficult; but, when done right, this process 
has a major sustainable impact on farmers.
CGIAR facilitates highly effective relationships across sectors 
and levels of influence. CGIAR provides solid, tailor-made 
science and institutional support when needed. CGIAR 
also shares open data and software development kits to 
spur innovation. Through public-private partnerships and 
science-backed action plans, CGIAR plays an important 
role in the digital revolution. The goal is to benefit farmers, 
alleviate poverty, and bolster food security around the 
world.
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